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(57)Abstract: 

PROBLEM TO BE SOLVED: To lessen the dulling of transmitted signal waveforms by 
lowering the resistance of wirings on which high frequencies are impressed and have 
lengths from severarcm to several tens cm in a semiconductor device having circuits 
composed of thin-film transistors(TFTs) having active layers formed by utilizing 
crystalline silicon films on a substrate having an insulation surface. 
SOLUTION: The wirings 1 1 1 on which the high frequencies are impressed are 
electrically connected in parallel with auxiliary wirings 106 by contact holes formed in a 
plurality along the line direction of the wirings 111 via interlayer insulating films. The 
formation of the auxiliary wirings 106 is executed by the same stage as the stage for 
forming electrodes 105 constituting the TFTs, by which the electric resistance of the 
wirings is effectively reduced and the dulling of the waveforms at the time of the 




impression of the high-frequency signals is lessened without increasing the number of stages. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the semiconductor device characterized by to carry out the parallel connection of the at 
least 1 section of at least one wiring to auxiliary wiring prepared through the interlayer insulation film 
electrically, and to be constituted it among wiring connected to wiring prepared all over said circuit, 
and/or said circuit in the semiconductor device with which the circuit using the thin film transistor 
which has the barrier layer which becomes by the crystalline silicon film was prepared on the substrate 
which has an insulating front face. 

[Claim 2] The semiconductor device characterized by impressing a RF to wiring in claim 1. 
[Claim 3] It is the semiconductor device characterized by being that from which a circuit constitutes the 
circumference circuit of the active matrix liquid crystal display of circumference circuit one apparatus in 
claim 1. 

[Claim 4] It faces producing the thin film transistor which has the barrier layer which comes by the 
crystalline silicon film on the substrate which has an insulating front face, and two or more electrodes 
each other insulated with the interlayer insulation film. The production approach of the semiconductor 
device characterized by forming auxiliary wiring electrically connected to said wiring at Juxtaposition in 
the process which forms wiring in the process which forms one electrode in said two or more electrodes, 
and forms one or more electrodes of the others of said two or more electrodes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wiring structure of the integrated circuit which used 
the thin film transistor (it is called Following TFT), and was formed on the substrate which has an 
insulating front face. This invention relates to the wiring structure of the liquid crystal display of 
circumference circuit one apparatus which used TFT and was formed on the substrate which has an 
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insulating substrate. 
[0tf02] 

[Description of the Prior Art] The silicon film which has crystallinity on a glass substrate or a quartz 
substrate is formed, and the technique which produces a thin film transistor (Following TFT is called) as 
the silicon film is also is known. 

[0003] This thin film transistor is called elevated-temperature poly-Si TFT and low-temperature poly~Si 
TFT. 

[0004] Elevated-temperature poly-Si TFT is formed on a heat-resistant high substrate, for example, a 
quartz substrate, in order to obtain the crystalline silicon film which constitutes a barrier layer with 800 
degrees C - 900 degrees C heating. 

[0005] using a process 600 degrees C or less, another side low-temperature poly-Si TFT comes out, 
and is comparatively formed on heat-resistant low substrates, such as glass. 

[0006] Moreover, elevated-temperature poly-Si TFT tends to integrate on a substrate TFT to which the 
property was equal. Moreover, the various conventional process conditions and the production 
equipment in IC process can be diverted. Contest TFT an another side low-temperature polish has the 
description that it is cheap as a substrate and a glass substrate with easy large-area-izing can be used. 
[0007] In addition, in the present technique, a big difference does not have elevated-temperature poly- 
Si TFT and low-temperature poly-Si TFT in the property, either. 

[0008] That is, if it says with mobility, it will be 50-100 (cm2/Vs). That extent and whose S value are 
200 to 400 (mV/dec) (VD =1 V) extent is obtained in both. 

[0009] And the technique which constitutes the so-called liquid crystal display of circumference circuit 
one apparatus which forms an integrated circuit, and a active-matrix circuit and the circumference 
circuit which drives this circuit on the same substrate is studied using such TFT. 
[0010] However, conventional elevated-temperature poly-Si TFT or low-temperature poly-Si TFT are 
not greatly so good as compared with the property of the MOS transistor using a single crystal silicon 
wafer, the S value of the MOS transistor which generally used the single crystal silicon wafer — 60-70 
(mV/dec) it is . 

[001 1] And even if it makes it low^emperature poly-Si TFT and makes it elevated-temperature poly-Si 
TFT, since mobility is low, the present condition is that the drive frequency of a TFT simple substance 
is set to about several MHz or less. 

[0012] For example, even if it constitutes the circumference circuit of a liquid crystal display, the direct 
input of the clock signal or video signal several 10MHz or more which are needed in a display cannot be 
carried out, and they cannot be driven. 

[0013] Therefore, wiring which transmits a clock signal and a video signal is divided into two or more 
wiring, the frequency of a signal is dropped, and TFT is supplied (it is called a division drive). For 
example, a 10MHz clock signal is divided into wiring of four, it is referred to as 2.5MHz in each wiring, 
and each TFT is driven on this low frequency. Therefore, the number of wiring and the number of TFT(s) 
increased, and the problem of installation area increasing has occurred. 

[0014] On the other hand, TFT which has the engine performance which is equal to the MOS transistor 
using a single crystal silicon wafer by research of this invention persons though it is TFT using the 
crystalline silicon film is developed. 

[0015] This TFT uses the crystalline silicon film with the grain boundary which has the crystal structure 
which has a continuity in the predetermined the direction of a source drain, for example, direction, as a. 
barrier layer, and extended in said predetermined direction. 

[0016] Minute amount installation of the metallic element which promotes crystallinity on the amorphous 
silicon film, for example, the nickel, is carried out, horizontal growth is heated and carried out at the 
temperature of 500 degrees 0 - 630 degrees 0, for example, 600 degrees C, and this crystalline silicon 
film is obtained by forming that post heating oxide film. 

[0017] For this TFT, S value is 100 (mV/dec). It is the following and mobility is 200 (cm2/Vs). It has the 
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extremely excellent property, such as the above. And it can drive alone on the frequency of dozens of 
MHz - 100MHz or more of numbers. It comes out to integrate and form TFT in which a high-speed drive 
is possible on the substrate of a large area by using such TFT. 

[0018] Consequently, as compared with the former, it can reduce sharply a thin film transistor and the 
number of wiring required for a drive, and the circuit of the extremely excellent engine performance is 
not only obtained, but can contribute to the miniaturization of equipment, and high integration greatly. 
[0019] 

[Problem(s) to be Solved by the Invention] However, when the large area severalcm** - number 10cm** 
like the active matrix liquid crystal display of circumference circuit one apparatus is covered, the 
integrated circuit was constituted from TFT and the integrated circuit concerned is driven on high 
frequencies, such as several 10MHz - 100MHz or more of numbers, wave-like "provincial accent" of the 
RF signal transmitted with wiring poses a very big problem. 

[0020] Here, the circumference circuit of a liquid crystal display is mentioned as an example, and is 
explained. The plan of the active matrix liquid crystal display of circumference circuit one apparatus is 
shown in drawing 5 . 

[0021] In drawing 5 , the opposite substrate 902 which has a counterelectrode (not shown) inside is 
formed through the liquid crystal which counters a substrate 901 and is not illustrated. 
[0022] The active-matrix display 905 prepared by having the thin film transistor for switching which was 
connected to the circumference circuit 903 for a data-line (source line) drive and the circumference 
circuit 904 for a scanning-line (gate line) drive on the substrate 901. and was connected to the pixel 
electrode and this electrode at each pixel is formed. 

[0023] And the flat cable 906 prolonged from an external circuit in order to supply a signal to a liquid 
crystal display is electrically connected to the circumference wiring 907 at the edge of a substrate 901. 
And the circumference wiring 907 is connected to the wiring 908 and 909 in the circumference circuit 
903 and 904. 

[0024] The circumference wiring 907 and the wiring 908 and 909 in a circumference circuit are the line 
breadth and spacing of several 10 micrometers - about 100 micrometers of numbers, and are two or 
more wiring arranged at parallel or outline parallel. 

[0025] These wiring is formed in coincidence in the process which forms the thin film transistor of the 
circumference circuits 903 and 904 or the active-matrix circuit of a display 905, and consists of thin 
films of a conductive ingredient, for example, aluminum. 

[0026] And in these wiring, what transmits a very high frequency, for example, a signal 10MHz or more, 
exists. The video signal line which transmits a video signal, and the clock signal line which supplies a 
clock signal are the typical thing. 

[0027] Generally, a clock frequency is set to about 1 2.5MHz by VGA (640x480x3 (three colors of RGB)), 
and a video signal also serves as such a high frequency that the resolution of an image becomes high 
according to a clock signal. 

[0028] Since especially the circumference circuits 903 and 904 that drive the display 905 which has the 
magnitude of severalcm** - 10cm [ of numbers ] ** in the liquid crystal display of circumference circuit 
one apparatus are formed along each side of a display, they usually have the die length of several cm - 
10cm of numbers along the side. 

[0029] And also in which circuit of the circumference circuits 903 and 904. it has wiring which pierces 
through from the edge of a circuit to an edge, and is prepared. A clock signal line and a video signal line 
are also such wiring. Therefore, these wiring has the die length of several cm - 10cm of numbers in the 
interior of a circumference circuit. 

[0030] If wiring has such die length, even if it constitutes wiring from an ingredient with high electrical 
conductivity, such as metaphor aluminum, the electric resistance of each wiring becomes very large. 
[0031] Moreover, die length is set to about several 10cm from several cm by the circumference wiring 
907 for transmitting the signal from a flat cable 906 to a circumference circuit depending on the case by 
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100 micrometers of number 10-micrometerof line breadth - numbers. 

[0032] Therefore, considering the die length of the circumference wiring 907, and the die length of the 
wiring 908 and 909 in a circumference circuit, on a scale like the conventional IC chip, a signal will be 
transmitted with very long wiring which is not considered. 

[0033] On the other hand, in wiring arranged in parallel, since it is separated only from several 10 
micrometers - about 100 micrometers only of numbers, when a RF is impressed, it is easy to produce 
capacity coupling. 

[0034] Furthermore, in the case of a liquid crystal display, the counterelectrode (not shown) prepared all 
over opposite substrate 907 exists. Not only the display 905 but the circumference circuits 903 and 904 
and the circumference wiring 907 are arranged to an opposite substrate and the field which counters in 
many cases from a viewpoint of protection of the circumference circuits 903 and 904, or simplification 
of a making process. 

[0035] Therefore, the circumference wiring 907 and the wiring 908 and 909 in a circumference circuit 
will be countered, a counterelectrode will exist, and capacity coupling will arise among these wiring and 
counterelectrodes. 

[0036] Consequently, degradation of a transmission signal wave form and the so-called "provincial 
accent" occur with the capacity between wiring, and wiring and a counterelectrode (electrode inside the 
substrate countered and formed through liquid crystal), and the high electric resistance of each wiring. 
[0037] That is, a provincial accent produces it. so that it approaches the termination of wiring, even if 
the wave of the signal transmitted with wiring has the configuration (for example, rectangle) good in an 
input phase, a wave-like standup will be overdue or a wave will be confused. 

[0038] If the provincial accent of a signal wave form becomes large, the timing of a circuit of operation 
will be overdue, or the mistaken image information will be transmitted to a pixel, and malfunction and 
image turbulence will be produced. 

[0039] This problem poses such an important problem in a liquid crystal display that [, so that the 
magnitude of a display becomes large, and ] it raises display resolution and drive frequency becomes 
high. 

[0040] Since RF signals, such as several 10MHz - 100MHz of numbers, were especially impressed to 
very long wiring also in a circumference circuit in the circuit 903 which drives the data line (source line), 
the effect of a "provincial accent" was large and was a serious problem. 

[0041] Although that to which the integrated circuit which becomes with the chip using a single crystal 
silicon wafer also operates by the drive frequency of several 10 - 100MHz of numbers is incidentally 
becoming general, since all integrated circuits are arranged in the chip of 1-2cm** extent, this of the die 
length of wiring is also short, and if a "provincial accent" is compared with the liquid crystal display of 
such a large area, it will not be a problem so much. 

[0042] In order to reduce the capacity during wiring, it is required to enlarge distance during wiring and 
to reduce the dielectric constant during wiring. 

[0043] However, in order to enlarge distance during wiring, an area required to arrange the circuit using • 
wiring or this wiring increases, and increase of the magnitude of the whole equipment is caused as a 
result. Moreover, if width of face of wiring is made thin, even if it expands the distance during wiring, it 
increases and is not desirable [ distance / electric resistance ]. 

[0044] moreover, the distance between wiring and a counterelectrode — comparatively — being small 
(an interlayer insulation film being 1-2 micrometers, and a liquid crystal layer being about 10 
micrometers by 3-8 micrometers and the sum total) — the thickness of the layer which consists of 
liquid crystal ingredients, and the so-called eel gap cannot be increased from an optical problem. 
Moreover, even if it tries to adjust the distance of wiring and a counterelectrode with the thickness of 
an interlayer insulation film, it is difficult to increase distance to the extent that capacity can fully be 
reduced. 

[0045] Therefore, with the present technique, it is difficult to reduce the capacity during wiring 
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effectively. 

[0046] Moreover, electric resistance is considered that it can decrease by making line breadth of wiring 
thick, and thickening thickness of wiring. However, if line breadth of wiring is made thick, distance with 
adjoining wiring will become near and short possibility will become high. Moreover, the capacity of wiring 
also becomes large. Furthermore, capacity with a counterelectrode will also increase. 
[0047] On the other hand, if thickness of wiring is thickened, since it will become easy to produce short- 
circuit with wiring by which a hillock crosses through ****** or the interlayer insulation film which 
becomes empty with heating in a making process, it is not desirable too. 

[0048] The invention in this application solves this problem. That is, let it be a technical problem to 
reduce the electric resistance of wiring in wiring with which several MHz - 10MHz of numbers, and the 
high-frequency signal beyond it in the liquid crystal display of the integrated circuit using the thin film 
transistor formed on the substrate which has a comparatively large-sized insulating front face, 
especially circumference circuit one apparatus is impressed, without carrying out increase of capacity. 
[0049] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, one of the 
invention indicated on these specifications In the semiconductor device which has a circuit using the 
thin film transistor which has the barrier layer which comes by the crystalline silicon film on the 
substrate which has an insulating front face The at least 1 section of at least one wiring is characterized 
by carrying out parallel connection to auxiliary wiring prepared through the interlayer insulation film 
electrically, and being constituted among wiring connected to wiring prepared all over said circuit, and/or 
said circuit. 

[0050] The above-mentioned configuration is especially effective when a RF is impressed to wiring. 
[0051] Moreover, the above-mentioned configuration is especially effective when an account circuit is 
what constitutes the circumference circuit of the active matrix liquid crystal display of circumference 
circuit one apparatus. 

[0052] The barrier layer which other configurations indicated on these specifications consist of by the 
crystalline silicon film on the substrate which has an insulating front face, It faces producing the thin film 
transistor which has two or more electrodes each other insulated with the interlayer insulation film. In 
the process which forms wiring in the process which forms one electrode in said two or more electrodes, 
and forms one or more electrodes of the others of said two or more electrodes, it is characterized by 
forming auxiliary wiring electrically connected to said wiring at juxtaposition. 

[0053] In the above-mentioned configuration, as two or more electrodes, although it is a gate electrode 

and a source (or drain) electrode, for example, it is not limited to this. 

[0054] 

[Embodiment of the Invention] The example of a configuration of the semiconductor device which used 
this invention for drawing 1 is shown. Drawing 1 (a) shows wiring and drawing of longitudinal section of 
TFT (thin film transistor). In drawing 1 (a), the substrate film 102 which becomes by the oxidation silicon 
film is formed on the substrate 101. TFT is prepared on it. 

[0055] TFT consists of the barrier layer 103 and gate dielectric film 104 which become by the crystalline 
silicon film, a gate electrode 105, a source electrode 109, and a drain electrode 110. 107 and 112 are 
interlayer insulation films and the contact hole 108 is formed in 107. 

[0056] It is [0057] which is carrying out parallel connection of the wiring 1 1 1 to the auxiliary wiring 106 
electrically by two or more contact holes through the interlayer insulation film 107 in drawing 1 (a). That 
is, although wiring consists of only one layer of wiring 1 1 1 conventionally, in the configuration of drawing 
1 , the auxiliary electrode is prepared in the same layer as the gate electrode 105. And by the contact 
hole 108 which met in the direction of a line of wiring 111, and were established in the interlayer 
insulation film 107, wiring 111 and the auxiliary wiring 106 are electrically connected to juxtaposition, and 
it is considering as two-layer structure. Of course, the interlayer insulation film of further others, for 
example, auxiliary wiring electrically connected to wiring 1 1 1 through 1 12 at juxtaposition, may be 
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prepared. 

[0058] The auxiliary wiring 106 shown by drawing 1 can be formed in the gate electrode 105 and 
coincidence. That is. it is ****** to carry out patterning also of the auxiliary wiring to coincidence, and 
to obtain it, in case patterning of the thin film of the conductive ingredient used as the gate electrode 
105 is carried out. Therefore, in the configuration of drawing 1 , the gate electrode 105 and the auxiliary 
wiring 106 consist of same ingredients. 

[0059] Drawing 1 (b) is the A-A' sectional view of drawing 1 (a). As drawing 1 (b) is shown, wiring 112 
and the auxiliary wiring 106 touch electrically in two or more places, and are electrically connected to 
juxtaposition. 

[0060] The electric resistance which the electrical installation of wiring 1 12 and the auxiliary wiring 106 
becomes good, so that there are many the numbers, and contact resistance reduces the contact hole 
which constitutes connection between wiring 112 and the auxiliary wiring 106, as a result is made with 
wiring 1 12 and the auxiliary wiring 106 can be reduced further. 

[0061] Since the electric resistance in the whole can reduce it more, the contact nature in the contact 
of wiring 112 and the auxiliary wiring 106 is so desirable that it is high. When the auxiliary wiring 106 is 
constituted from aluminum UNIMU, in order to obtain good contact, it is effective to carry out wiring 112 
to the configuration which carries out the laminating of the aluminum film to the titanium film on it. 
[0062] In drawing 1 (b), 1 13 is wiring which crosses the wiring 111 bottom, as shown in drawing 1 (c). In 
the case of the liquid crystal display of for example, circumference circuit one apparatus, such structure 
is used in gate wiring of the thin film transistor which constitutes a circumference circuit connected to 
the clock signal line and this clock signal line of a circumference circuit. 

[0063] Even if it can fully reduce electric resistance in them if wiring which crosses between Perilla 
frutescens (L) Britton var. crispa (Thunb.) Decne. as the structure where the auxiliary wiring 106 of the 
part which crosses like drawing 1 (c), and its near was divided when said wiring and the crossing wiring 
1 13 had been arranged is arranged in the auxiliary wiring 106 which reduces the electric resistance of 
wiring 111, and this layer, and it forms auxiliary wiring, it is not different from the former in a process. 
[0064] By the above this invention configurations, the electric resistance of wiring can be reduced 
sharply, since [ and ] the area and line breadth which wiring takes are made similarly to the former — 
****** — the capacity during wiring is hardly different from the former. Moreover, the capacity of wiring 
and a counterelectrode does not increase in the liquid crystal display of circumference circuit one 
apparatus. 

[0065] as a result, a RF signal several MHz or more, for example, 1 MHz, is impressed — in wiring of 3cm 
or more (an upper limit follows the magnitude of a panel), a wave-like provincial accent can be more 
preferably reduced effectively by 1 cm or more. 

[0066] Consequently, in the circuit which consisted of thin film transistors, evasion of malfunction of a 
circuit, reduction of the margin of timing of operation, and transmission of an exact signal are realizable. 
[0067] Moreover, production of an auxiliary electrode is realizable only by changing a mask pattern in 
the process which was producing the scanning line (gate line) and the data line (source line) 
conventionally. Consequently, a making process can realize low resistance-ization of wiring, without 
making it completely increase. 

[0068] Moreover, the semiconductor device which has the wiring structure of this invention is 
employable even if a thin film transistor is which configuration of a top gate mold and a bottom gate 
mold. 

[0069] Moreover, when wiring structure of this invention is carried out in all wiring in a circumference 
circuit, the part where wiring is finely complex in all directions may induce short-circuit on the contrary. 
[0070] However, even if the wiring structure of this invention is the case where it applies to some wiring 
with which a RF is impressed, the reduction effectiveness of electric resistance is acquired. Therefore, 
only the need part instead of all the wiring concerned prepares auxiliary wiring, and should realize 
parallel connection. 
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[0071] under the present circumstances, two or more wiring with which high frequency signals (for 
example, a clock signal, its reversal signal, the divided clock signal, a BITEO signal, etc.) of the same kind 
are impressed — setting — the resistance of each wiring — an outline — it is important to make it 
become the same. Thereby, the provincial accent condition of a signal wave form can be arranged in 
each wiring, 

[0072] Moreover, only wiring prepared, for example in circumference wiring 907 part in drawing 5 
prepares auxiliary wiring covering the overall length of wiring, and the wiring 908 and 909 of a 
circumference circuit is good also as a configuration which does not prepare auxiliary wiring. The 
circumference wiring 907 does not have wiring which crosses until it is inputted into a circumference 
circuit, and since it can constitute without dividing auxiliary wiring, as compared with the case where 
auxiliary wiring is formed, electric resistance can be effectively reduced to other wiring. 
[0073] Moreover, although the same layer as other wiring of the scanning line, the data line, etc. and not 
the same process but a routing counter increases formation of auxiliary wiring, it cannot be 
overemphasized that the layer for forming only auxiliary wiring if needed may be prepared, and reduction 
of the further electric resistance may be aimed at. 

[0074] In this invention, if wiring and auxiliary wiring are mutually prepared through the interlayer 
insulation film, they are arbitrary. [ of in which layer it prepares ] 

[0075] wiring and the outline which the line breadth of auxiliary wiring is connected to this auxiliary 

wiring — when it is less than [ same extent or it ]. since the increment in capacity with the 

counterelectrode by existence of auxiliary wiring can be prevented especially in a liquid crystal display, it 

is desirable. 

[0076] 

[Example] 

[Example 1] This example shows the example which forms in coincidence wiring of the structure which 
reduced electric resistance in the process which forms the thin film transistor in which a high frequency 
drive is possible on the substrate which has an insulating front face. Here, the example which produces 
the circuit side substrate of the liquid crystal display of a active-matrix mold is shown. 
[0077] The making process of this example is shown in drawing 2 - drawing 4 . Drawing 2 - drawing 4 
show the cross section of a making process, and show the field (wiring section) in which wiring of 
structure with which left-hand side reduced electric resistance is formed, the field (circumference 
circuit section) in which the thin film transistor of the complementary configuration from which a center 
constitutes a circumference circuit is formed, and the field (pixel section) in which the thin film 
transistor from which right-hand side constitutes a active-matrix circuit is formed in each drawing. 
[0078] The liquid crystal display formed using the panel produced by this example has the VGA (640 (x3 
color)x480 pixels) configuration whose pixel section which becomes in a active-matrix circuit is 10cm 
wide. 

[0079] In this example, wiring of the structure which reduced electric resistance constitutes the clock 
signal line in a circumference circuit (line which transmits the inputted clock signal to the whole 
circumference circuit) (equivalent to the wiring 908 of drawing 5 ). Of course, you may apply to wiring 
with which other high frequency is impressed, for example, a video signal line etc. 
[0080] Moreover, although this structure may be applied to wiring of all circumference circuits, when 
many wiring to which auxiliary wiring is connected to the layer in which auxiliary wiring is prepared in this 
case, and crossing wiring are prepared, the fragmentation part of auxiliary wiring also increases. 
Consequently, since the reduction effectiveness of the electric resistance of wiring may not no longer 
be acquired fully, or extent of the provincial accent of the signal for every wiring may not gather and un- 
arranging may arise, cautions are required. 

[0081] First, the oxidation silicon film is formed in thickness of 3000A as substrate film 202 on the 
quartz substrate 201. In addition, the smooth nature of the front face of a quartz substrate is good, and 
if washing is made enough, especially this substrate film 202 is unnecessary. 
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[0082] In addition, although it becomes desirable selection in the present condition to use a quartz 
substrate as a substrate, if it is the substrate which bears heat-treatment temperature, it will not be 
limited to a quartz. 

[0083] Next, membranes are formed in thickness of 500A as it is also with a reduced pressure heat CVD 
method about the amorphous silicon film 203 used as the start film of the crystalline silicon film. 
[0084] Next, the mask shown by 204 is formed by forming the oxidation silicon film which is not 
illustrated in thickness of 1500A, and carrying out patterning of it. Opening is formed in the field to 
which this mask is shown by 205. In the field in which this opening 205 is formed, it is exposed of the 
amorphous silicon film 203. 

[0085] Opening 205 has the long and slender rectangle which has a longitudinal direction in the depth 
and the direction of this side of a drawing. It is appropriate for the width efface of this opening 203 to 
be referred to as 20 micrometers or more. Moreover, what is necessary is just to form the die length of 
the longitudinal direction as it is also at the die length to need. 

[0086] And in order to introduce nickel as a metallic element which promotes crystallinity, the nickel 
acetate solution which contained the 10 ppm nickel element by weight conversion is applied. And spin- 
dry is performed using the spinner which is not illustrated and an excessive solution is removed. The 
amount of installation of a nickel element is controllable by the content concentration of the nickel 
element in the above-mentioned solution. 

[0087] As a metallic element which promotes crystallinity, a kind or two or more kinds of things which 
were chosen from nickel, Fe, Co, Ru, Rh, Pd. Os, Ir, Pt, Cu, and Au can be used. 

[0088] In this way, the condition of having existed in the condition that a nickel element is shown by the 
dotted line 206 of drawing 2 (A) is acquired. In this condition, the condition that the nickel element 
touched some amorphous silicon film alternatively, and was held in the pars basilaris ossis occipitalis of 
opening 205 is acquired. 

[0089] In addition, installation of a nickel element may be performed using ion-implantation. In this case, 
as compared with the case where the solution of a nickel element is applied, the introductory location of 
a nickel element can be controlled with a more sufficient precision. Therefore, it is effective especially 
when the case not more than several micrometers or it of being very narrow, and the configuration of an 
introductory field have the complicated width of face of the introductory field of a nickel element. 
[0090] Next. 600 degrees C and heat-treatment of 8 hours are performed into the nitrogen-gas- 
atmosphere mind which contained hydrogen 3% and which does not contain oxygen as much as possible 
(again inside of nitrogen-gas-atmosphere mind). Then, the crystal growth to a direction parallel to the 
substrate 201 as shown by 207 of drawing 2 (B) advances. 

[0091] This crystal growth advances toward a perimeter from the field of opening 205 where the nickel 
element was introduced. The crystal growth to a direction parallel to this substrate is called horizontal 
growth or lateral growth. 

[0092] As compared with conventional low-temperature polish recon and elevated-temperature polish 
recon, as for the front face of the crystalline silicon film which is obtained with this crystal growth and 
which carried out horizontal growth, what has very good smooth nature is obtained. This is considered 
to originate in the direction where the grain boundary extends being together with all of an outline. 
[0093] Common polycrystal silicon and the silicon film called polish recon have **100A or more of 
irregularity of the front face. However, when horizontal growth as shown by this example is carried out. 
it is observed that the irregularity of the front face is **30A or less. This irregularity worsens the 
interface property between gate dielectric film, and it is desirable that it is small as much as possible. 
[0094] the above-mentioned crystallization sake — heat-treatment conditions — setting — this 
horizontal growth — 100 micrometers or more — crossing — ****** — things are made. In this way. 
the silicon film 208 which has the field which carried out horizontal growth is obtained. 
[0095] Heat-treatment for this crystal growth can be performed at 450 degrees C - 1100 degrees C (an 
upper limit is regulated with the thermal resistance of a substrate). If a certain amount of horizontal 
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growth distance is secured, it is desirable to make temperature of heat-treatment into 500 degrees C or 
more. However, the crystal growth distance or the crystalline improvement by raising temperature more 
than it are not so large. (Therefore, when simplification of economical efficiency or a process is taken 
into consideration, heat-treatment of 590 degrees C - about 630 degrees C, for example, 600 degrees C, 
is enough) 

[0096] And the mask 204 which becomes by the oxidation silicon film for introducing a nickel element 
alternatively is removed. 

[0097] In this condition, the nickel element is unevenly distributed in the film. In a part for the point of 
the crystal growth indicated to be the field in which opening 205 was formed especially by 207, the 
nickel element exists in high concentration comparatively. 

[0098] Therefore, in formation of a barrier layer, it becomes important to avoid those fields. That is. it is 
important to make it the field in which the above-mentioned nickel element was unevenly distributed in 
the barrier layer not exist. 

[0099] Laser light may be further irradiated after crystallization. That is, crystallization may be made to 
promote further by the exposure of laser light. The exposure of this laser light distributes the lump of 
the nickel element which exists in the film, and has the effectiveness which make a nickel element easy 
to remove behind. In addition, even if it irradiates laser light in this phase, horizontal growth does not 
advance further. 

[0100] As a laser light, the excimer laser which has the wavelength of an ultraviolet region can be used. 
For example, a KrF excimer laser (wavelength of 248nm) and a XeCI excimer laser (wavelength of 
308nm) can be used. 

[0101] Next, 950-degree C heat-treatment is performed into the oxygen ambient atmosphere containing 
a halogen, for example, the oxygen ambient atmosphere 3 volume % containing HCI, and the thermal 
oxidation film 209 is formed in thickness of 200A. According to formation of this thermal oxidation film, 
as for the thickness of the silicon film 208, that thickness decreases by about 100A. That is, the 
thickness of the silicon film becomes about 400A. ( Drawing 2 (C)) 

[0102] Generally, the thermal oxidation film formed in the front face of the silicon film becomes what has 
almost the same thickness which rises on a front face and distance of the oxidation which advances 
inside. If it follows, for example, the 100A thermal oxidation film is formed in the front face of the 100A 
silicon film, 50A of thickness of the silicon film will lose in weight, and it will serve as a configuration of 
the silicon film of 50A thickness, and the thermal oxidation film of 100A thickness formed in the front 
face. 

[0103] In the above-mentioned process, the silicon elernent which has an unstable integrated state in 
the film is used for formation of the thermal oxidation film according to formation of the thermal 
oxidation film. And the defect in the film can decrease and higher crystallinity can be acquired. 
[0104] Moreover, gettering of a nickel element is performed to coincidence by operation of chlorine from 
the inside of the film formation and the halogen of the thermal oxidation film, and here. 
[0105] Naturally, in the thermal oxidation film, a nickel element will be comparatively incorporated by 
high concentration. And the nickel elements in the silicon film 208 decrease in number relatively. In this 
way, the condition which shows in drawing 2 R> 2 (C) is acquired. 

[0106] If the thermal oxidation film 209 is formed, this thermal oxidation film 209 will be removed. In this 
way, the crystalline silicon film 208 which decreased the content concentration of a nickel element is 
obtained. 

[0107] In this way, the obtained crystalline silicon film has the structure (this direction is in agreement in 
the crystal growth direction) to which the crystal structure extended in the one direction. That is, it has 
structure to which the crystalline of the shape of a long and slender cylinder is located in a line with two 
or more parallel through the grain boundary which extended in two or more one directions. 
[0108] Next, by performing patterning, the fields 210, 211, and 212 of the shape of an island which 
becomes in a horizontal growth field are formed. The fields 210, 21 1, and 212 of the shape of this island 
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serve as a barrier layer of TFT behind. 

[0f09] Here, the reference by location of a pattern is performed so that the direction and the crystal 
growth direction which connect a source field and a drain field may outline be in agreement and in 
agreement. By carrying out like this, the direction to which a carrier moves, and the direction where a 
crystal lattice extends continuously can be doubled, and TFT of a property high as a result can be 
obtained. 

[01 10] Next, the oxidation silicon film 213 is formed by the plasma-CVD method in thickness of 1000A. 
( Drawing 2 (D)) 

[01 1 1] Then, the thermal oxidation film 301. 302. and 303 is formed in thickness of 300A. This thermal 
oxidation film obtains HCI by performing 950-degree C heat-treatment into 0.1 to 10 volume %. for 
example, the oxygen ambient atmosphere of which 3 volume % content was done. 

[01 12] The thickness of patterns (pattern used as a barrier layer) 210. 21 1, and 212 becomes 250A by 
forming the thermal oxidation film 301 . 302, and 303. 

[01 13] The same effectiveness as the case where the thermal oxidation film 209 is formed also in this 
process can be acquired. In addition, this thermal oxidation film 209 turns into some gate dielectric film 
of TFT. 

[01 14] In this example, the thickness (250A) of the barrier layers 210. 21 1, and 212 which become by 
the crystalline silicon film finally obtained becomes thinner than the thickness (300A) of the 2nd thermal 
oxidation film 301 , 302, and 303. By carrying out like this, the effectiveness for acquiring the unique 
crystal structure according to formation of the thermal oxidation film can be acquired. ( Drawing 3 (A)) 
[01 15] In TFT shown by this example, the crystalline silicon film which constitutes a barrier layer makes 
more preferably 100A - 750A of the final thickness 150A - 450A. By considering as such thickness, the 
crystal structure [ **** ] by which crystallinity followed the one direction can be acquired with 
sufficient repeatability in a more remarkable form. 

[0116] Thus, the concentration of the nickel element which finally remains to the barrier layers 210. 211, 
and 212 which become by the produced crystalline silicon film is a 1x1014 atom individual / cm3 - a 
5x1017 atom individual / cm3 in the present condition by measurement using SIMS (secondary ion 
analytical method). Although it becomes, it is so desirable that it is low. 

[01 17] Of course, it is possible by performing reexamination of an overall production process, 
thoroughness of a washing process, and thoroughness of whenever [ washing / of equipment ] to reduce 
further the nickel element concentration which remains in the crystalline silicon film. 
[01 1 8] Moreover, in the making process of the thermal oxidation film, inclination or distribution occurs 
from the relation which the metallic element concerned moves into the thermal oxidation film in 
concentration distribution of the nickel element in the thickness direction of the obtained crystalline 
silicon film. 

[0119] Generally, the concentration of the metallic element concerned or the inclination which becomes 
high is observed toward the interface in which the thermal oxidation film is formed. Moreover, the 
inclination for the concentration of the metallic element concerned to become high toward the interface 
by the side of a rear face depending on conditions is also observed toward a substrate or the substrate 
film (this difference is greatly influenced by the membraneous quality of the amorphous silicon film used 
as the start film). 

[0120] Moreover, when a halogen is made to contain in an ambient atmosphere at the time of formation 
of the thermal oxidation film, the concentration distribution as the above-mentioned metallic element 
also with this same halogen is shown. That is, the concentration distribution to which content 
concentration becomes high toward the front face and/or rear face of the crystalline silicon film is 
shown (the difference in concentration distribution is too influenced by the membraneous quality of the 
start film). 

[0121] Next, the aluminum film for forming a gate electrode and auxiliary wiring is formed in thickness of 
4000A by the spatter. In this aluminum film, it is a scandium 0.2 Weight % content of is done. 
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[0122] It is for controlling that a hillock and a whisker occur in a next process to make a scandium 
contain in the aluminum film, a hillock and a whisker originate in abnormality growth of the aluminum in 
the case of heating — it is the thing of the height of the shape of needlelike or a prickle. 
[0123] As an ingredient for forming a gate electrode, it is good also as the laminating and the mixed 
structure of the silicide (WSi) of a tantalum (Ta), the polycrystalline silicon with which Lynn (P) was 
doped so much, and a tungsten, or the silicide of the polycrystalline silicon and the tungsten by which 
the phosphorus dope was carried out in addition to aluminum UNIMU. 

[0124] Next, a silicon nitride film is formed in thickness of 500A. Then, patterning is performed using the 
resist masks 308. 309. 310. and 31 1, and the condition that the silicon nitride film indicated to be the 
aluminum pattern shown by 304, 305, 306. and 307 by 351, 352, 353. and 354 was formed is acquired. 
( Drawing 3 (B)) 

[0125] Here, it anodizes in the condition of having arranged the resist masks 308, 309, 310, and 311. 
Here, 3% of oxalic acid water solution is used as an electrolyte. The porous oxide film on anode shown 
by 316, 317, 318, and 319 is formed by performing anodic oxidation which made the anode plate the 
patterns 304, 305, 306, and 307 of aluminum into this electrolyte. 

[0126] In this process, it is the relation in which the resist masks 308, 309, 310, and 31 1 and silicon 
nitride films 351, 352, 353, and 354 exist in the upper part, and oxide films on anode 316, 317, 318, and 
319 are alternatively formed in the side face of an aluminum pattern. 

[01 27] This oxide film on anode can grow up that thickness to several micrometers. Here, the thickness 
is made into 6000A. In addition, the growth distance is controllable by anodic oxidation time amount. 
[0128] Next, a precise oxide film on anode is formed. That is, anodic oxidation which used the ethylene 
glucohol solution containing 3% of tartaric acid as the electrolyte is performed. 

[0129] In this process, the oxide film on anode which has precise membraneous quality as shown in 320, 
321, 322, and 323 is alternatively formed only in the side face of an aluminum pattern from the relation 
to which silicon nitride films 351, 352, 353, and 354 exist in that an electrolyte advances into the porous 
oxide films on anode 316, 317, and 318 and 319. and the top face of each aluminum pattern. 
[0130] The thickness of these precise oxide films on anode 320, 321, 322. and 323 may be 1000A. 
Applied voltage performs control of this thickness. 

[0131] If formation of an anodized film is completed, the resist masks 308, 309, 310, and 31 1 will be 
removed. 

[0132] Here, the exposed oxidization silicon film 213 is etched. Moreover, some thermal oxidation film 
301, 302, and 303 is etched into coincidence. This etching uses dry etching. In this way. the condition 
which shows in drawing 3 (C) is acquired. 

[0133] And the porous oxide films on anode 316. 317. 318, and 319 are removed using the mixed acid 
which mixed the acetic acid, the nitric acid, and the phosphoric acid. Furthermore, silicon nitride films 
351, 352, 353, and 354 are removed. In this way, the condition which shows in drawing 3 (D) is acquired. 
[0134] As shown in drawing 3 (D), in this example, an auxiliary electrode 312 is formed in coincidence of 
the same process as the gate electrodes 313, 314, and 315. Therefore, production of an auxiliary 
electrode 312 is obtained only by modification of a mask pattern in the conventional process. 
[0135] In this example, the precise oxide film on anode 320 is formed in the side face of an auxiliary 
electrode 312. Moreover, the oxidation silicon film 213 remains in the inferior surface of tongue. 
[0136] Impurity ion will be poured in if the condition which shows in drawing 3 (D) is acquired. Here, a 
resist mask is arranged by turns and P (Lynn) ion is performed to the left-hand side of the 
circumference circuit section, and the thin film transistor of the pixel section at the thin film transistor 
on the right-hand side of the circumference circuit section as it is also with the plasma doping method 
about B (boron) ion. 

[0137] In this process, the field of 331, 333, 335, 337, 339, and 341 where a heavy dope is carried out, 
and the field of 334, 338, and 342 where a light dope is carried out are formed, the oxidation silicon film 
325, 326, and 327 with which this remained — half it is because it functions as a mask [ **** ] and 
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some pouredHn ion is covered there. 

[01'38] And the field where impurity ion was poured in is activated by irradiating laser light (or strong 
light which used the lamp). In this way, the source fields 331, 335. and 339, the channel formation fields 
332, 336, and 340, the drain fields 333, 337, and 341. and the low concentration impurity ranges 334. 338, 
and 342 are formed in self align. 

[0139] Here, the field called a LDD (light doped lane) field is shown by 334, 338. and 342. ( Drawing 3 
(D)) 

[0140] In addition, when thickness of the precise oxide film on anode 309 is made thick like 2000A or 
more, an offset gate field can be formed in the outside of the channel formation fields 332, 336, and 340 
as the thickness is also. 

[0141] Although the offset gate field is formed also in this example, since contribution by the existence 
is small since the dimension is small, and a drawing becomes complicated, it has not indicated all over 
drawing. 

[0142] In addition, although the oxide film on anode which has precise membraneous quality is thickly 
formed like 2000A or more, since the applied voltage beyond 200V is needed, cautions are required for it 
about repeatability or safety. 

[0143] Next, as the 1st interlayer insulation film, a silicon nitride film 343 is first formed by 2000A and 
the plasma-CVD method. In addition to a silicon nitride film, the cascade screen of the oxidation silicon 
film or a silicon nitride film, and the oxidation silicon film can also be used. 

[0144] Furthermore, the organic resin film 344 is formed with a spin coat method on a silicon nitride film 
343. Polyimide. a polyamide, polyimidoamide, and an acrylic can be used as an ingredient of organic resin. 
( Drawing 3 (E)) 

[0145] Next, a contact hole is formed to the 1st interlayer insulation film 343 and 344. Next, patterning 
of the cascade screen of titanium / aluminum / titanium is carried out after 3000A membrane formation, 
and the source electrodes 402 and 407, the drain electrodes 406 and 409, the source drain electrode 
404. the gate ejection wiring 403 and 405, and wiring 401 are formed. 

[0146] Wiring 401 is electrically connected with an auxiliary electrode 312 by the contact hole which met 
in the direction of a line of wiring 401, and were prepared at juxtaposition. Considerable extent reduction 
of the electric resistance is carried out by carrying out parallel connection of the wiring 401 to an 
auxiliary electrode 312. Therefore, the provincial accent of the signal wave form transmitted even if it 
impresses a RF can be reduced sharply. 

[0147] Moreover, to the crossing gate line, when the gate line (it extends in the gate electrode of TFT) 
in which the wiring 401 bottom was prepared by the same layer as an auxiliary electrode 312 crosses, 
the auxiliary electrode 312 is divided so that 40 micrometers may be isolated (equivalent to the 
configuration shown in drawing 1 (b)). 

[0148] The drain electrode 409 is used as an electrode for the part to form auxiliary capacity. 
[0149] In this way, the thin film transistor shown in drawing 4 (A) and wiring with which electric 
resistance was reduced are completed. 

[0150] In addition, in drawing, although it is indicated that the source / drain electrode, and the gate 
ejection wiring 403 and 405 are formed on the same cross section, gate wiring is formed in the part 
which extended from the gate electrodes 313 and 314 in fact. 

[0151] Next, a silicon nitride film 410 is formed by the plasma-CVD method in thickness of 1000A as the 
2nd interlayer insulation film. Furthermore, the organic resin film 402 is formed with a spin coat method. 
In addition, as an organic resin ingredient, a polyamide, polyimidoamide, and an acrylic can be used in 
addition to polyimide. In this way. the condition which shows in drawing 4 (B) is acquired. 
[0152] Next, opening is formed in the organic resin film 402. and the black matrix (BM) 412 which 
becomes that the cascade screen of the titanium film and the aluminum UNIMU film is also further is 
formed. This black matrix 412 functions as an electrode for forming auxiliary capacity with a silicon 
nitride film 410 and the drain electrode 409 in addition to the function as an original light-shielding film. 
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[0153] If the black matrix 412 is formed, the organic resin film 414 will be formed as the 3rd interlayer 
insulation*film. And the contact hole to the drain electrode 409 is formed, and the pixel electrode 415 
which becomes by ITO (indium oxide tin) is formed. 

[0154] Thus, the substrate by the side of the circuit of an active matrix liquid crystal display is produced. 
Then, opposite arrangement is carried out with the opposite substrate which orientation processing was 
made on the top face of the substrate concerned, and orientation processing was similarly made, and 
formed **** and ITO in the whole surface, and a panel is constituted. Equipment is completed by 
pouring in and closing a liquid crystal ingredient in a panel. 

[0155] TFT shown in this example can obtain to the former the very high thing which was not obtained 
as the property. 

[0156] For example, a highly efficient thing called [ mobility ] 75-90 (mV/dec) (VD =1V) in 200-300 
(cm2/Vs), and S value is obtained by NTFT (TFT of an N channel mold). 120-180 (cm2/Vs), and S value 
can obtain a highly efficient thing called 75-100 (mV/dec) (VD =1 V) by PTFT (TFT of a P channel mold). 
[0157] It is a value good for a wonder target called 1/2 or less in S value [ especially / the value of the 
conventional elevated-temperature poly-Si TFT and low-temperature poly-Si TFT ]. 
[0158] And this TFT can operate drive frequency also on very high frequencies, such as several lOMHz 
- lOOMHz of numbers, for example, the electrical potential difference of a driving signal — 3.3-5V — 
setting — ring oscillator level — 1GHz and shift register level — lOOMHz actuation — ****** — things 
are made. 

[0159] Moreover, the thin film transistor using the crystalline silicon film which has a unique crystal 
structure which was mentioned above has the description that it originates in the crystal structure and 
a short channel effect cannot show up easily. Moreover, since an insulator is used as a substrate, there 
is no problem of the capacity of a substrate, and there is the description of being suitable for high- 
speed operation. 

[0160] There was a thing called a scaling law in the MOS transistor using the conventional single crystal 
silicon wafer. In this, if a dimension is made small predetermined at a transistor according to a principle, 
according to this and a predetermined principle, the engine performance of a transistor will become high. 

[0161] however, recent years — detailed izing — in the condition of having gone on greatly, it is 

becoming difficult to raise the engine performance of a transistor according to this scaling law. 
[0162] In order to control a short channel effect to one of them, the more it shortens channel length, 
the fine device which dopes an impurity is needed beside a channel, and, the more the point that the 
difficulty on a making process increases can be mentioned. 

[0163] However, when the crystalline silicon film with the unique crystal structure mentioned above is 
used, the property to need can be acquired with the dimension according to the above-mentioned 
scaling law. 

[0164] This is considered that the following matters are factors. 

(1) A short channel effect is controlled by doubling the extension direction of a column-like crystalline in 
the direction to which a carrier moves in a channel. 

(2) By using an insulator for a substrate, the problem of capacity is controlled greatly. 

(3) Since aluminum can be used for a gate electrode, it is advantageous to high-speed operation. 
[0165] (1) can be considered like below. Namely, in this grain-boundary part, although the column-like 
crystal structure object is divided into each by the inactive grain boundary, since level is high to energy, 
it is parasitic on that migration on a carrier in the extension direction of a crystalline. Moreover, the 
breadth of the depletion layer inside [ from the source and a drain field ] a channel is also controlled by 
the same view. This is considered to be control of a short channel effect. 

[01 66] The following examples can be given as a concrete example according to the scaling law 
mentioned above. 

[0167] For example, when following the former at the scaling law and crystalline silicon film which is 
indicated on these specifications is used the place whose thickness of gate dielectric film must be lOOA, 
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the same property can be acquired, being able to use thickness of gate dielectric film as 300A. 

Consequently, the static electricity-proof property can be made high. 

[0168] This is understood to be a factor as shown in (1) - (3) mentioned above. 

[0169] Moreover, also not only about the thickness of gate dielectric film but about channel length, a 
predetermined property can be acquired as it is also at conditions (conditions under one rank) looser 
than the conventional scaling law. 

[0170] This is a useful thing when producing the semiconductor circuit in which high-speed operation is 
possible by low cost over a large area. 

[0171] In this example, by having connected with the auxiliary wiring 312 electrically at juxtaposition, and 
having constituted the long wiring 401 with which a high frequency is impressed through the interlayer 
insulation film, the electric resistance of wiring 401 decreased by leaps and bounds, and has reduced the 
provincial accent of the signal wave form transmitted sharply. 

[0172] Consequently, by being prepared all over the circumference circuit for a signal-line drive, 
although the clock signal line was very long, even if it operated the clock friequency by 1 2.5MHz with 
about 10cm, it did not malfunction at all and was able to perform the good display. 
[0173] [Example 2] This example shows the example which carried out the configuration of the wiring 
401 shown in an example 1, and the auxiliary wiring 312 in circumference wiring (equivalent to 907 of 
drawing 5 ) connected to the circumference circuit for a signal-line drive. 

[0174] That is, in circumference wiring conventionally prepared only on the 1st interlayer insulation film; 
in the same layer as the gate electrode of TFT, circumference wiring is met and auxiliary wiring is 
formed in the circumference wiring bottom. 

[0175] Parallel connection of circumference wiring and the auxiliary wiring is carried out by the contact 
hole prepared in the direction of a line of circumference wiring. [ two or more ] 

[0176] Since circumference wiring does not have wiring which intersects the upper layer or lower layer, 
it can carry out parallel connection, without dividing auxiliary wiring over the whole wiring. Therefore, the 
effectiveness of reducing electric resistance is very large. Auxiliary wiring is prepared only in 
circumference wiring and a circumference circuit can reduce sharply the provincial accent of the signal 
wave form in wiring with which a RF is impressed also as a 1 layer-structure chisel in the conventional 
state (that is, auxiliary wiring is not prepared) as compared with the former. 

[0177] [Example 3] In the configuration of an example 1, in the both sides of the signal line (source line) 
of the active-matrix circuit which is a display, and the scanning line (gate line), this example forms 
auxiliary wiring and shows the example which reduced the electric resistance of wiring. 
[0178] As for a gate line, the gate electrode 315 of TFT of the pixel section extends, and a source line 
extends in the source electrode 402 of TFT of the pixel section. 

[0179] In this example, parallel connection is carried out to the gate line under a silicon nitride film 343 
by the contact hole which auxiliary wiring of a gate line was formed in the same layer as a source line 
and the source electrode 402, met in the direction of a gate line, and were prepared on the organic resin 
film 344. Auxiliary wiring of a gate line is divided with the source line formed in the same layer, and is 
prepared. 

[0180] On the other hand, in the source line on the organic resin film 344, auxiliary wiring of a source 
line is formed of the same layer as the gate line under a silicon nitride film 343, and the gate electrode 
315, and parallel connection is carried out by the contact hole prepared in the direction of a source line. 
[ two or more ] Auxiliary wiring of a source line is divided with the gate line of the same layer, and is 
prepared. 

[0181] As for a fragmentation part, also in auxiliary wiring [ which / of a source line and a gate line ], it 
is desirable that it is separated from several 10 micrometers or more. 

[0182] A good display can be performed, even if it can reduce sharply the electric resistance of wiring 
which constitutes the active-matrix section and a screen product is expanded by considering as such a 
configuration. And a making process is not different from the former and can be realized only by 
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modification of a mask pattern. 

[0^83] [Example 4] This example constitutes the configuration shown in the examples 1-3 from a thin 
film transistor of a reverse stagger mold. It can change into the thin film transistor of the planar mold 
shown in each example, and the effectiveness same also as a thin film transistor of a reverse stagger 
mold can be acquired. 

[0184] In addition, it is effective to use for a gate electrode a heat-resistant high ingredient, for example, 
the polycrystalline silicon with which Lynn was doped so much, as a gate electrode of the thin film 
transistor of a reverse stagger mold in order to obtain a highly efficient thin film transistor. 
[0185] 

[Effect of the Invention] By this invention, the provincial accent of a signal wave form has been 
remarkably reduced in wiring with which a signal with a high frequency of several 10MHz or more is 
impressed in the liquid crystal display of the integrated circuit using a thin film transistor, especially 
circumference circuit one apparatus. Moreover, the structure of this invention was able to be acquired, 
without making a routing counter increase compared with the conventional making process. 
[0186] The configuration of the semiconductor device of this invention can aim at improvement in image 
quality in improvement in a working speed, and the equipment which performs image display by being 
able to apply to all wiring in the integrated circuit constituted on the substrate which has the big area 
severalcm** using a thin film transistor, and preventing the provincial accent of a signal wave form, and 
degradation. 

[0187] It not only constitutes the circumference circuit formed in the same substrate as the active- 
matrix circuit of the liquid crystal display of the active^matrix mold of a transparency mold and a 
reflective mold, but invention indicated on these specifications can be used in the various circuits using 
the indicating equipment which used EL (electroluminescence) component for others, and other thin film 
transistors. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the example of a configuration of the semiconductor device using this 
invention. 

[Drawing 2] Drawing showing the making process of an example. 
[Drawing 3] Drawing showing the making process of an example. 
[Drawing 4] Drawing showing the making process of an example. 

[Drawing 5] The plan of the active matrix liquid crystal display of circumference circuit one apparatus. 
[Description of Notations] 
101 Substrate 
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102 Substrate Film 

1 03 Barrier Layer 

104 Gate Dielectric Film 

105 Gate Electrode 

106 Auxiliary Electrode 

1 07 Interlayer Insulation Film 

108 Contact Hole 

1 09 Source Electrode 

1 1 0 Drain Electrode 

1 1 1 Wiring 

1 12 Interlayer Insulation Film 

1 1 3 Crossover Wiring 
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[0 0 0 8] -t-'&fc*>> #»)S-c«^ri, 5o~ioo 

(cm2/Vs) SfitdS 2 0 0 — 400 (mV/dec) (V 

D =1V) mft©<5©;Ji5, [Sf#{'*;V^X#fctUTV^5, 
[09091 ^bX. rcDi pi^iTFTSrflJffl LT, M 

[OOlOl U*»L. t¥5l5©m3?Ky i^'y 3:^TFT^ 
{SfSsK y -> y 3 VT F T tt. ■ ^^^v' y 3 V al/^-5r 

M.^'o-r^h<oxh^, -m&3\^. mt^^-yv ='y<>^ 

/N— Sr^lJffl UfcMO S S H 7 Vv';;^ ^ <3?.S Mtt 6 0 ~ 7 

0 (mV/dec) Xfc^o 

[ 0 0 1 1 1 * LX, 'IStfijK y y => VT F T{C UX 

t>. i«s^y v-y =ivTFTic:LX't). ^^!)^/6s^v^fc 

20 Ji), TFTl^^*:©IBiftJ^afelS»4ISMHzS«£iTi*o 

XL*5<^d5^4^-efo5o 

[0 0 121 fiajxfi. JK^*^^ewiSljaiHlKSr«^L 
xt>, mmzts\i^xii>mt^iniWci OMH.zSi±<oir 

x#>fev\ 

[0 0 131 ^CDfc*, i^^-y^m^^'^'f^^m^tlB. 
t LXTFTI;stt*&bXV^5 (^J-fMtbtV^^) . 0iJx 

30 i^^s^c*3^^*xf4 2 T 5 mh z i: u.. :io<sv\jiis^x# 

T F TS:^ DX VN«, Ufc*So X • • Eij^fS^t FT© 

' ■ 5o ■ " • : 

[0 0 141 rJ^^c:*^b. *^l^^e><0W5Stc:J:ij. ^ 
S143aiglig^S:fflV^fcTFTXfc!9-3fedSf,.^ig^vy = 

|gSr%i-^TFT;65M^$^^XV^5, . 
[0 0151 r©TFTtfS14^i: LX. Bff^<0*^^|fi], . 

•■■ • [0 01-6 1 i©igS14S^J^tt. #^SK^^JK»cigfB 

5 0 0*0-6 3 CC. fisix-fie 0 O'Ccom^XiP^L-X 

iii^fe*^*. w^f^mmi:r^^-tz>:Lk\zX':>xw 

[0 0 171 rWTFTtt. SfltiSlOO (mV/dec) £Jl 

TX. -^1!jS/!i5 2 0 0 (cm2/Vs) iW± t V ^ 5 i 5 
X«^i^fc^t$^4Sr^i-^)o ^ LX*^|JXic+MH z ~ic 1 
so 0 0MHzE;l±©JljS^XIEi!)-t-5r t*SX^S. :i© 
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(3) 



[0 0 18] -tOjgll. 1®«)-C®ixfctt«B<DI5i8SiS#b 
[0019] 

cmD~^l 0 cmDi:l/'>ofc:*:E^>ci3;fe:oT, TF 
T-^«a!5i?S«r«fi!ti-5t> ^^*«!Hl?&Sr»:.i OMH 

z 1 0 O MH z fiiit V^-sfci^V^iiliR^t-'Clgl&b 
[0 0 2 0,1 rr'C.. JS^«*pe®JS2!IilB&S:MJe:*> 
(002 11 05 tC*5V^rC. Sk>9.p 1 LXM^ 

10 0.221 mm9 0 i ±\z.y'-'$'M i>'-:^m mm. 
■• .. 9 0 4, ^mmi^mmw.ut^m.m\^mw^^.ivtc7.-f -y 

^' T^T h y y^^^U 9 0 5 feixT^^rS. . 

[0 0 2 31 -t Uts JS^I^^Hfi'-ff -i-SrWi^i-Sfc 
fclC^1-^[H]SS;d»feStl55 7 7 •;/> -{r-://P 9 0;6 S 

■ •■■ Tv^So ^ u-x:)i)aiai^9 o 7j±. .0 3. 9.', 

<. .. . .-. 0 4-rt<Ogei»-9K)-'8i>"9"0»91r1Kjgg$HT^^^ 

[00 24] mmmB9 0, 7.-^, :JlfflIeI6Srt(Dgai^9 0 
8 . 9 0 9 tt. ^ 1 0 At 1 0 0 M meS<^i^tgS 

[0 0 2 51 rtbe>OiSrSf±, MIjailIS§9 0 3^ 904 

.-^^^^fP 9 0 5 »T T'-v h y ;^(fi]K©?i]^ h 7 
I 0 0 2 6 1 ,^ L.Trtu^(Dia^©4'tc:{i, @i6TiSl/^ 

[ 0 0 2 7 1 -»(C:5' D s' ^ Jl.jSicJ4, V G A ( 6 4 0 
X48 0X3(RGB <DHfe) ) T-^Cl 2 . : 5 MH z SS^., 

• (-0 0 2-8,1 i^tCl, «jfflggSnflsS<Oj0[^3g-^Ji«'X?-' 



0 ssr^ib-f 5)Mi)apsS9 0 3. 9 0 4f4, 

^ 1 0 c m9:g^$ S:Wi-5o . 
[002 91 -t LT, JUjaiplK 9 03. 904 ©-fSJiXtO 

K(OrtgSt^43VN-C. ^ c m~ik 1 p c mC0«$ SrW-f- 
10 [003 01, ia^*5 :i 05 J; $ Sr^ft-tS t , m^T 

[0 0 3 1 1 ■:^tc. 7'7 'y y/W9 0 6ya>bjl5aiHl 

IS 1 D ju m.~^,l 0 0 M m-C* ^ c m*'> b^^t- J: 
o-Cfi^l 0 cmeat.^i^o ... 
[0 0 3 21 ,^<Dfciit.. MlSSB^g 0 7W*$i:. miU 
|H]SSrt©g2i6&,9 p;,8v 9 0 9(OftV<Sr#A;5i:. =i^5l5(0 

[ 0 0 3 3 i ftk::^, Wf!\^WM^MzMM.\^^\^X\±^ 
^1 Oium^-^.l 0 0 MmmgU;4^BtnTV>/j:l/^fci6. 

[0 0 3:4,1 M-f6]S«9 

5. Jllj2@,K.9 0, 3v 9 Q A (D%^^VmiM.<D^m\L 

h^^b mM.i)^ h .'Mm^ 9 0 5 (07f:fi h-fnm.mni 9 0 
3. 9 0 4. mmuuk 0 7 ^hnt^w&hi^t^-r^m 

30" [ 0 0 3, 5 1 Lfcd?.oX, iBlj23Bai^ 9 0 7. ^ffllHlgSF^, 
■ <DBa«-9'0 B-v--' 9"0=9 t5^tl^=b.T'jy-|pim«i*S^^ ^ 

, [0 0 3,61 ^-cpSS*. Bai^lll±-^. gailSi:*HS]«^ ■ 

[ 0 0 3 7 1 0* 9 . BSiiat^ J: 5 €B&$H^{B-§-©J!t?^ 
40 Tt). Baac>i^ffi»iijff':5< fatV^^iJdS^CT. iK?l^<o 
[0 0.3;8l,'(S-i-St?^w/^'^«j*S:*:#<fj:-5t, ESS©' 

[0 0 3-91 :iWPD^ffl(4. JSfi^:^^S.»-*5VJTtt. ^ 

r • ,,;..(v0;0i;4>0.>l,i#»;:^;^a 

1 i^)/SrlEte,:i5'i) li]8S<9 .Ov3 4i:d3HrCf*-!jll|«k«V>i^ 
50. . Ji, fQl.O-M«.z,.':;<fCvl-iQ|0,MH 2.iV.>o^^ 
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(4) 

[0 0 4 1] hfi^K. ^SS^v-y 3ixN-Sr^V> 
fc^«jy:/-e/i5msS[lHlK'Ct, !gCl 0~!gcl OOMHz 

[0 0 4 2] gaMPB^©gfiiSf<g:«i-r^^cifctcH; iSi^PB^ 10 
[0 0 4'3j L*»U iai^|ig©!gfi5ri*c#<-t-5{c(4, 

[0044] ^mtn\P\mMt(D^(owm\-i\m 

0^ («Pfl*6i»Mii5 1 ^ 2 M 3-8/1 

[0 0 4 5] LfcASoT, sa;^PB^ro^»Sr5a*W»wig;it 
[00461 ^fc, «^eg^^j:ov^■c^i'; gai8i<Di6&*ssr 

[00471 B2ii&©ff ^'^Srff < -TS i:\ f^Mim 

^ \.X^mti>^iiMh g - h D-^-f- < S 
[0 0 4 81 *is^Bj»±:i©p^jS?Sr0^i-2.tco-efe 

1 0MHz^fc«^:ixiW±wi«JliKI^{f-g-J!'5pp*B$ix^ 
[0 0 4 9] 

[ ^ffl ?S:«^i- 5 fc * <0 #14 1 -^ilE^JS Sr AlStt- S fc 
v Lfc[H]^S$r;e"-t-2)^^*il«»-±3^,^ 



6 

[00 501 ±.tmmt. wmTLymf^ma^mw^fh^ 

[005 11 *fc±IB1»^Ji. IElHlgg;ilsjl|jaiHlgg-flsS' 
[0 0 5 2] *PJ^ST-P?l^-t-?)te(Dlf ^tt, ite^^S 

m.m\^^'^x±\>^\z.w^^h.itmi<r>w&t:m-nwm: 

<Olo©m®Sr?i^^-r5X@f^*3V^TBai^Sr?i^fiKU 

[0 0 5 31 ±|S1ffj5E};i*5V>T. LTtt. 

[0 0 5 4] 

^^^-To , El 1 ( a ) \t. MSMia J: U^T F T 

mm h7i^i>^^) (otm^m sr^-t-. 01 ( a ) k 

5. - i J 

[005 51 1 F Ttt. f^iBi&m.mmxt£-^m^ i o 

® 1 0 9 , K VIS^ 1 1 6 TflS^i? 10 7.' 

r-T 2 Klfei^t?*> ^ O'T t£-ri3rii-^3''?' 1-^* • 

[0 0 5 6 1 Ell- (a) f'tJl/^T. Saslft 1 1 Hi. MfSi 

mmmi a7%:fyLxmm<o=2>'i$'i' .h:t^~Mcx'om 
[0 0 5 7] •f-'Jc*:'^. u^mmmim 1 1 1>) i 

^•e1t^$JxXV^Sd5, Ell<o«^^c*5^,^-CI*. '/-T h 
Ma 0 5 t ID-^tcMlbm^iSr^ttTV^S. ^: LT. 
eHBite^ro 7 k:, BBiH l 1 l<Dlk-^\p\\:i^'^Xim. 
lS:»tfett/c3>'<5'i5' hTjx— /n 0 8tJ;9s BBi^ll 1 
ir'ttibiai^l 0 6 ?Srm*W»c3£JiJ»c:SigEb, 2«flliti 
UTV^So t*.5A>, ^fel-tefD^PBliteiiil^s 0iJ^tfl 

1 2 LTEifs 1 1 1 \z.mfm\z.m\\z^m^f\'i>^ 

mum-^^\-)xhx\<\ 

[ 0 0 5 8 1 El I Xm-t^VMU 1 0 6 fi, 

y-r h««Bi o 5 ^:^c59^m^4«•3|s^.ro3^lKSr^■!^?-=i^ 

i/i-Si^f^, ffiSbSai^tl^^t^^-'i?— ^vtZ-bT^f?. r- 
i:*5Tt5.. Ufc;e>s-o-C\ 01 <D«^^;l*3l/^T^i, '>*-r 

h-gi® 1 0 5 iriiiiiai^ 10 6 dm-^Ptx-m^-^i^' 
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(5) 
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10 0 5 91 Ell (b) Ell (a) roA-A' »fffi 

ElT-fcSo Ell (b) t;i*5V>T:^i-J: ifi^l 1 2 

1 *ii»]Bai» 1 0 6 ttigissB^»v*sv ^•cm^«)^-s?tt^ lt 

[0 0 6 01 gai^l 1 2tttlbBaii!10 6t©^Sc5:« 

2 t ffiHiiBilS 1 0 6 t (r>^%mkm.1i^$tMh fa^ . * 

^«*Stn:;65^g;?SL. tM^Tttiai^ 1 1 2 t *fiJ|«]i£*l 1 0 

[ 0 0 6 1 1 BHi^ 1 1 2 ittibffiia 1 Q ©ieE,^lJ:J3 

#5fc»iiF*.bv\ ffilbE^l O.e^rT^V"? -j^c^AT?^. 
Afebfc^. ^ma^^y^^ bS:#5fc«)»cffi^i i 2 

-t-5rtf±5fl-^a)t?fe5o .... 

[0 0 6 21 Ell (b) ^C*5^,^-C. 11 3J±. E! 1 
(c) tr^-Ti^fc. lEilSl 1 i «)Tffiy?Sr55M-rSie^ 
tffcS, r © i 5 ?^^«.jtttx. 0iJ;trJ^5aiHlK-'H=M©JS 
S^^Se©*^. )liaiHl8SCD:J' p s/.<?.ft-^i^i:x 

100 6 31 BEil&lll wm^S^SriS^-fSWtbBeiiS. 
. I'O 6 t lRlglJ:> tt)IE8£i^i:3^^i-?>ia^ ,1 1:3 *5gag. 
^tvS^. Ell; (c) <D_S::b:K^^'ri^^JSLXJ^(r> 

i|-tT5Bailfe.SrBa«i-i^f^«^igSl«+3>^-^S«^?t^ 

'ifil',-**l#Sf±^i65l5'i: P'efe^"#^S-^'ii)T=-P^-5Bai^lia<^^' 

[ 0,0 6 5 1 -?:©ife*»MH z . 0iJ^tf 1 MH z £A±(D 
iaJUKW -§-*5^JP ^ tUS l.cmE;L±, J: ?) »lS L- < {* 3 cm 

[0 0 6 61 -?r©ife*x ?|ll!lh9>'i^:^^-eflifi5t$tnfe 

[0 0 6,7l *fcttlb®SQfpi!!tt, ('{^'f. 

[ O 0.6. 8 1- *ii«©BIM»3t%iF't 5 ¥^iH?3S:. 

[ijo 0 6 9 *^.i3©Bai»^|r3t'%;^ffl'0;i^i^.©^^^^ 



[0.0 70] t;i)^b;*:^pi(pBai^1f5tfi, iaHi^^^WM 

[oo7-i] .r©^. mn(r>-^mmm^- m^^^^y 
>fB.#.^) *5Rijp$.ft5^.ft©fiai»k*Jv>Tfi, «-Baia 

, , [Op 7-2 1 is.1t. m^tim 5 \ctiit?>mmisM 907 

• .Ba^^ristt^ jiiaip]s§©Bai^9. o.a.v 9 0 9 (*«i*)BaSfe: 
iSr^it'ii'^^^i: b-c.t>j;v\ sH2BaiiS9 0 7'f±. mm 

lil8l»cAA^tt5*-e55lli-5Bai»*sfjt<, ^^«)fiSi»?Sr 

;:2o. ^m-t^ w t /<c < iflfi&T't sfc*, ,te<oBaki.;M%Ba^ 

;[ 0 0-7. 3.1 *fc,..«|jb■aiii©mS:^ Tife^^T'-^ 

' . i^^©mroBai^tis]-s. -lFiri®x:(i^<c<. xafc(± 
. (o^^mn. >>^^e5m^1g^©^e:^^5:Elo■T^t>J;v^r 

[0 0,7-41 *^0J{;::*5ivTs BeiHittlibBaj^tt. Sv^ 

[0 0 7 61. .... 

[^ifefi^J] 

: ft^^^SOlHlSSiBUStgSr^^Sli-r^CsjSr^ir, . 
. [ 6 0. 7 7 1 El 2 .-vEl 4 ic^Hlfe^Rjwf^SiXSSr^-f-, 
EI2~BI4-C»i. f^MXSw^fSSr^RL. ^EltriaiN 
;T. fcfiiJ;45.m^«fei5r^MUfc1fii©BaS^5j^^ 

.[,o^o^7 ! 8-1 ^;?^s|^S^-i?if^«i^i/i«^Aj^ifflfvv^ 
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®^gi5;i5i^l 0 cmCOVGA (6 4 0 (X3fe) X48 
10 0 7 9] ;$:|l^£fiRJ^Cio^/^T, ffi^«^Sr<S;«L^« 

(|2|5<DiB^9 0 8{'ffia) o {fjKDSJlffid^ppjlJP 
[ 0 0 8 0 J w©«itSr^jaiH]8S^TWEillJciS 

1 0 0 8 1 1 '^-r. 2 0 1 ±>CTflfi'm 2 0 2 t 
LTK-fbS^ISSi 3 0 0 0 A«5ff /i*J, 

10 0 8 2] /j:*5««i LTli^^S«S:fijffl-t-5 r t 

^\ 

[0 0 8 3] J!fet::iig^14«3glgcDta56Bli:'5:-5#P^IK3g' 
^)^2 0 3Srt^jE%CVDl*-Ct>or, 5 0 0A©Je:$ 

[0084] m^m^ v^i\f^mt^mmi: i s o o a© 

0 4-C5^^H?.-=i';^i5'i£r?l^^i-5o rcD-=<';^i5'fi2 0 5 
~'3'ji^fi?S"f^^o -■ •'- ■ ' ■ ■• 

[008 5] MP 2 0 5ii\ mm(D^nRxj^^m:>f\^\^ 

2 0 3©*BH2 0;imW±i:-t-5<oiiSji^-T?*>5, 

[ 0 0 8 6 ]^^C-Cs «gSttSrJ|b*1-5i&S5c^i: UT 
= y -jrywSrgjAi-SVt Jb; fiS^^ 1 0 p p m<0= 

[0 0 8 7] iiiSS14ilrSb'fti-5^S5c^t UTfi. N 

i\ Fe/Co. Ru^ Rh\ Pd, O's^'I P '• 

t; cu; Au*»e>iitfixfc-ffi*fctt^gisamwt© 

[ 0 0-8-8-1-^.5 LT. -^•S/'^VW7C^d5|§]2-- (A) 
i^2 0 6 X^^^fli'X o ti:'^mx^^l.tc'J^mimhh. 
' 5. Z(O^WiXit. ~ V ^/^5iMi)^^n 2 0 5 (OJKSBJ:: ' 



(6) 

*5^^T. n^Bm^^m<o-u\zmmic^\^x%^^^ 

[0089] Jo, ~y ^A^7iMo^%7<^y( -irl^^Xm 
Sr^^i-S^-g-tditlSsLT, = s"^^V7c*©^A{4fi<^ 
■y^v^c^ ®^Ati^w*S^5|Sc ^ mi) 5 V ^^i^^^^i^T©^ 

10 [00 9 0] ifclciTk^Sr 3 %-^=fi- Lfc@;'3®fmSr-^4/£ 
V^^m#H^f C*:fe^*#H«4') tib■v^Tv 6 0 0 
"C, 8Nflffl©iPffe«!.g§r^f 5. 02 (B) ©2 

0 7 T*^ J; 5 JiStR 2 b 1 tcisRf Jfe^ifij-^roite^ 

[009 1] :i ©igS^;Sf±, = 5/ 'Jryl'7C^;as^A$ix 

fcMn 2 0 5©ffii«*»fe«mc:[Pi*»oTitfTi-5. :i<o 
[ .0 G 9 2 ] r ©ilgll^ftlc J: 9 » Ufc«§ 

[ 0 0 9-3] -^(D^^fe^^-^.i^y i/y 
aS^JKfiv ^©*®rol!D[£i{i± 1 0 0 AtA±fe-5o b 

<D«ffi<D|MIi!litt± 3 0 AlilT-e*)5 ;i t *SMlg$^^•C^^ 

[■ff^0'=9*'4]-*!EIBV0ig-^HE:®^ft^ 

Ttt. :i<D^^*Srl 0 0 ;i m£^±tc:t>fc-oTffi:'-t-r 

0 8i£r1#S. • •'• 

[0095] Z.<r>mhl^^<Of:L^nm^Vm.\±. 450 
■C-l lOCC (±Pfitt««<o»f?!i14T'il$iJ$ix5) T- 

■Cfcnti. APl8Jtearo?aSSr 5 0 0'CEA±i-t-5r 

•40 igftj*ftliEi?i4*t^14<oiPiJifi^tv^3^t</j;v\ (t^ 
o-C, S^14-^X@(Dfiail&<kSr#ltbfc^-g-, 5 9 CC 
~ 6- 3 0*C, 6-0:0'GS«Oj!)PfRi«lS-e+^>-C& 
.■ ' .5) > V - • ■ . 

[ 6 0 9 6 ] ^\^Xi=:y^)V^m^mm^\zMX-t^1t. 
. . 2 0 4 S:M55fei-5. 

[0 0 9 7] :i©4*JSI»C*SI,>Ttt. 
twiB^ELTV^i. 'm\z\ MP 2 0 5^SJi0^ife$i^T^/^fc|S 
- • «Ei:%-2 0-7--T*$H5^^a^«cD5feiffigp^>tc--*5i^-C 

60 • [0 0 9 8] ?ieot:< "SttJiO?^^tJ:*5l^T«, ^-ttb 
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[0 0 9 9] !g^<li©^t::$?>t-^ i^— r-3t©fi?.l*Sr 

[O lOOl w-1f'-5ttL.T(*. ^^1-tS*S®ScftSr^ 

ti, K r F:3idf->-r.u— !f— .(j!kS2 4 8 nm) -^X e 
C 1 a^^v-r^.T-tf— . (}S*3 0 8 nm) SrflJffl-t-Sr 

[ 0 1 0 1 1 ^\Zy>'ti^>'yzm^-^A>ti.Wt^^W^. t^J • 
X H C 1 ?r 3 ^^a%-&A/^c@S^#H^+t-*5>^-Cs 9 . 
5 CCcDiPSJiiOiSSr.tTV^s- B^^kK 2 0 9 Sr 2 0 0 A<D 

. 0 SOlKffti.l 0.0AgS-?:®KP*5j^'>i"5o iPt's 2° 

S^^«^J¥l4v 4 0 0 t ''cC-So (0 2:, ( C) ) ,■ 

... I.0 1..0 2] -^fc. ]^^)l|(0^ffil.-?l?^.S*V^^®E>(k 

BgpitdS.jaJilRlCtWt.^i?., 1i§.oT. CRJ;S:(i.l 0 0 A 
<DS*M<0«ffi»v l-O 0 Aw^,®J'(li^.?rJI^J5g;-f^?> i. S 

mm(r>m^^±5 0 ABWo V. 5 o Affwsmtet^© 

, . • «aD $ ttfc 1 0 0 AJ¥©S?!i^'ft:^ i: ^ 5;^^ t 

. 5, . , : .•■ . v^ ::. 

■•: [0 1- d-4 ] .■i.fcm^}^^^itsm<Dm^i6XXfy^t:'y> 

• • [01 0 51 Sftm'fUR'f'f-f*. = 

S*^2 0 8 4'CD=s"5^/i'7c^fiM#-f-5. r 5 LTE.. 
- 2 (C).. \z.^irim^%^. • . : 

[01061 m^\tM 2 0 9 4r Jl^^ L-fc b V <^^®5^t; <o 
^2 0 9t:^*-r5<. :i5 bT. -sz-ir/WTC^O-g^jg- 

. [0..1 .0 7.1.-r 5 LT#bixA:iSStt^^l8Sttv 

ft^^T'Ji •5«.iyi<^ffi:^^2 4rO . , ;2 It 1 . : 2 li-2 SrJ^^v 

rcO;^4^t<o.^^24>.0-v 2 ii,a, ■.2"i-:2;y4.s^}-T- -s* 



/■2 

[0 10 9] :ir-C»±. V-;^fR^i: KWv^^tSr 

[0 1 1 o].2>:i;i, m^tmmJi^2 i a^n-oooAwJi: 
^\,z-:ry:X-rGVDm^X'O0.mt^o (HI?. (D) ) 

[Oil 1:1 i<D'^..^mtm3 0 1. 3 0 2., 3 0 3, 

Srs 0 0 A(pff${j:^S;Mi:^. :i<omstitm±. hc 1 

=Sr0. l~l,0/f*a%. ««J^«3^*:a%^=tl-^cK^# 
H^'t'JcjoV^Ts 9 5 oX:<oM^fi}tm^hv:^i:iz.Xo 

101121 mmitms o i . 302, 3 0 3 sr^-r 

SrtJd.J;?). (SttJi^:^f5V-?<5'->) 2 1 

0. 2 11. 2 12W^li:H. 2 5 0Ai/j:5o 
[01131 r<DXmtc:*il/^T t>fSi®f'(liJK2 0 .9 SrfiK^ 

2 0 9 fi. T. F T.<D Y IfeigdBlip— SB i fi 



[01141 ;*:|IJ£«^!|{-*5V^Ttt. MiMm^Mh^^W 
Stt^HlJ^-ejfcSettS 2 10, 211. 2.12 ©flgff 

( 2 5 0 A) f±. W.2 <Dmm.\\MZ 0 1 . 3 0 2. 3 0 

z(omm-- ( 3 0,0 A) .i ?) t>^< |);o ..3.,V,-t-5 ^ t 

Sb*Sr.#5:i i: ASrc# 5. . (I?13 (A) ) ^ , 

[0 1.1 51 *ll^feM■e^i-.T.F"T.^ci^v^T. ^•|4S<£r 

' 1 0. p A-- 7: 5 0 A.; i •? U <,(±,i:.5-.0. A->- 4 5 
[01161 :i © J:.5 I- LTf^«!$Hfc.!IS,^tta3(l)8lT 

/i5SttS2 1,p. 2.1 1. •2.l2tr*^iwiwas-r5 
^y-J^/pTc^cD^ftf*. s IMS (2^^;*->':9-W*- 

jfe) SrflJffi Ufcff^-e.ia^-^tt. l,x l;p l%^^<@/cm 
3 ~ 5 X:1..0l7M^-<@/cm3 t'te-S*^^ ig:V^{a if U 

[O ia 7.1 ^fiSi. .^flJ6<3^j:f^M7'n-fe;^W^EL. St 

[Oil 8 1 . ^.fc . m^^\Lm<r),pmTM\^ *j y ,^.t . ^ 

... [ 6" iIir9;ll.-^ic,;S*i^k4;!4>.Ji^^§-^^^ 
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[0 12 0] fm.\ma:>mm^\^nm%^Ky^v 

[01 2 1 1 <SktC>rV hm^*3J;U!«l!jiBi^S:JK^i-S lo 
fci*CDTyW5 = ^A)^S:;^y'^s/;?.}£t?4 0 0 0 A<Dlf:$ 

SrO.2 a4%-&*§*5„ 

[0 1 2 2] T/V5-e7i^K^'l';^;*Vv'e7i=.§r-^;ft-$ 
^^i-5ri: Sr«i*l|-t-Sfcfe-Cfc5„ t a s/ iJ' iJ' ;^ 

[0 12 3] hmSISr?gJ5£i-5fcie)<0*l-^i: LT, 
r;V5 ^'=A£Ji^l.»;::>?>'^>p (Ta) \ #S:fc!J V 20 

(P) ;65K-7'^nfc#^^v'y >?V:^^;^xVO 

->'y■i^-r k (ws i) . sfctty vK-::^$ti-fc#)g^ 
[0124] m^mtmmm^ 500 aoj?$ tc^isi-t- 

5o ^©^> Uv'^;^ h-^y^^' 3 0 8. 3 0 9, 3 1 0, 
3 1 iSrflJfflL-T/^iS'— ^i^j/SrJfeb, 3 0 4, 3 0 
5, 3 0 6, 3 0 7■T?^S^^5T/^$ = e'A^^^-V 
•^^t'i5.-^>..••.•'. , ••t.-;,v#3r5;a.;-:z3i5.-.'2-^-..,:3-3^^^^^^ • 
*)K*5?^5^$i^fc^^ffiSr#S, (1113 (B) ) 30 
[<)-ii«*2=%'i^ii:2'T??^u^:^^^^ 

3 10,311 ^um.L.k.-i^^m'Qmumt^'u b o ^- 

4, 3 0 5, 3 0 6, 3 0 7S:^@t L^cHS^^tSrfT 
o:Lh\Zi:K). 3 16, 3 17, 3 18, 3 19t?^S 

[0 12 6] rcOXmi-*3V^Ttt, h-^rX- 
^'SOS, 3 0 9, 3 1 0, 3\.\Rximit^mn3 5 

1; 3 5 2, 3 5 3, 3 5 4yiS#ffii-5M#t?, 40 
:^!>Ay-?^->'ro{SUffi}C^#yiet)(C|^^l®E>(li)^3 1 6, 3 
17, 3 18, 3 1 9ASJ|^^$i^5o 

[01271,^ <oWimm:M\-i. ^ (Dmw-k^ m -e 

J^Kft^-tirSr t/is-e#5. r^-Ctt, ^©JKJ?Sr6 0 0 

[0 12 8] mm^ti:mmti[:m0M^i:no, bp 

[0 1 2'91 rWIStCljSV^Ttt, ^TLM^^O^ffigE-fk so 



1^316, 317, 318, 3 1 9 'P\zm,mBm:d^7&X 

)K351, 352, 353, 3 5 4 LTl''5S@'^ 
3 2 0, 3 2 1, 3 2 2; 3 2 3-e^$Jx5 J; 5 

[0130] zaom^^mum^tms 20, 321, 3 

2 2, 3 2 3(DJKfff*l 0 0 OAirfS. :L<omW-<Om 

(0 1 3 1 1 mmm'itmmmitmT i^tch. u-v?;^ k 

-^:x^3 0 8, 3 0 9, 3 1 0, 3 1 1 Srl^*-f5, 

[0132] c i ns. vitmimmm 2 1 3 sr^^ y 

5=->'i/-r5, ^fclH^ld^^'fblKS 0 1, 3 0 2, 3 0 
[0 13 3] ^ Vxmmtmmt l) t^mht:M-^Lt:.M 

m^m\'^x0KV:^<Dmmmtm3 1 6. 317, 31 

8,319 ^ feicS'ftil^MS 51,35 

2, 3 5 3, 3 5 4^6^*^-5, w5UTB|3 (D) \Z 

[ O 1 3 4 ] El 3 (D) tC^-f-J; 5 f-, *|I1I0!HC*5V^ 
TttMJiljmSiS 1 2H, h®BI3 13, 3 14, 3 

1 5 i: P]-X@»:: J; 19 lllNf»::J^^$ih.5. UTtdSoT, 
ffi|t)miS3 1 2<^f^$li«, ^^5fe<DX:g^C*JV^T•v::^^^■« 

[0 1 3 5] >*:|IJ£Mi^*iVNTtt, ffl«j®ei3 1 2©{B!l 
ffi{::iSt5g/jr|g^^'(l:^3 2 o*s?^^$i^T^^5. 

(0 1.3 6] . 1113 (D) iC^-t:!^mt:mch. ^m^^ 

[0 1 37] ;l(OI@^Ct3V^T^*, ^f— K-7";6S$iV 
5331, 333, 3 3 5, 337, 339, 341C0 
M^t, y^'-h K-T'dS^iX^ 3 3 4, 3 3 8, 34 2 
®^«*S?^^$n5. rtUfi, ®#LfcSf'fk]t5fll^3 2 
5 , 3 2 6', 3 2 7 ;eiSi|i^al/i-^;?; ^ t VXmm U, a 

[0 1 3 8] ^rUTU— (*fcf±7 VT'Srfflt/^fc 

1, 3 3 5, 3 3 9, 5^-v^x/VJi5^^^3 3 2, 3 3 
6, 3 40, K Wi^tg4^3 3 3, 3 3 7, . 3 4 1, {6 
iS*^*ieifeii^3 34, 3 3 8, 3 4 2 *S i SS-^Wt- 

?^^•$^^-5i • -■- . . - . . . 

[0 1 3 9] -3^3 4, 3 3 8, 3 4 2T-^$ix 

SOdS, LDD (^-r hK-7°KW V) fi^ir^^ix 
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5^i^-efe?)o. (03 (D) ) 
[0140]: W.^t£^nm\MZ 0 9 WMff^ 2 

0 0 0AjiA±i:V^5 i 5t-J¥.< -t^Mff-Ct, 
<iX'J-^^M^M^i$.Z 32. 336, 340 

[0 1 4 1 1 *ll;te^lSJ^-Ja^/^-ct.^7-fe>;/ h'jrV 

[01421 ^<C*5, m^/iKWSrW-f 2.mil®e^bM5r 2 lo 
oo.oA:&i±i:v>5 J:5tcJi:<0fiK-r5c>ictt. 200 

[01431 \ (omwm.^h lt. -i-r^^ks 

^®|3 4 3^2 0 0 OAv 7'7:^TCyD^X'^^-t- 

[ 0 1 4 4 1. $ {:iS'ft^*ig 3 4 3 ±tc . ^mm^m 

Ti!' y/v?rfi]^i-5r.i:*5-e$?)o (1113 (E) ) 
[0 1 4 5]: iicfc:, ^1 omP^ite»^3 4 3. 3 4 4tC 

7/v 5 = A/'^^i? ><D«JiP.Sr 3 0 0 0 AsKI^^, ^-^ . . 
^—~:^^l,x. y—y^mM40 2, 407. Kwv . 

■ ®^4 0 6, 4 0 9^ y— ;^ • KWi^®ll4,0 4. >y . .. 

^' K^t)tilUBalS4 0 3. 4 0 5. gEil|4 0 1 SrJ^^i- • 
'5. 

T«?^^»t =■ ^^i? h J; 19 , 3. 30.. 

$.^^?)^f■^^KJ^^.©.5fe*.!^.^;'c♦s^-«-e^^)o• , . 

[0147] BBjfe4 0-1 ©TffllSr; ffil*«^3 1- - . 

tcjs^ai-^) ds^s^i-?)^; «|ib«il3 1 2(i^Si- 
.a^^'-Y hS^l-ML. 4 0•M:mgiPS,§^^^i.5^-:5^»f^^^ . 
TV:^5 (EI 1 ( b ) \Z7f;-tm^\m^) o 
[01481' K l/'T >-mM4 0 9 li. ^<0-g|!*s«8b^ . 40 

[0 1 4 91 r 5 bTl2l4 (A) fwl^i-^IK h 7 >'^;^;^ . . 

[0 15 0] JfctJ, Elct3V>T(i; lRlC»Tffi±f-y— 
/ K V^.vmffi i '/-I' K 5l !P m LiSi^ 4-, 0 3 , 4 0 5 i: , 



[01511; ijsfejr, # 2'(omfd^^^mmt ut ■ 



14 1 oSf io©oAcQf:$jc!7?7X-?:cyrp^ .so, 



/5 

y T 5 h\ y 5 KT 5 T ^ y >'V'Srfij;Bi- 
iZti^Xt^. ZoVX. 1214 (B). »c^i-:|^fiSr# 

[0 1 5 2] '^\c^mm&m4o 2\zma^jfmu $ 

t/yy^-v hy i';^ (BM) 4 1 2 Sr?^j*-r5o wWT' 

7s/i^-^hyi^;=^4i 2»±, :^m(r>m^mtvx<Dmm 
mf^m!i^4 1 0, h'u4>-mm4 o 9 t-e« 

[01 5 31 z/^-yi'-^ hV i'y^A 1 2i:MfSiL-k.^^ 

m3<omm^m.imt lt, ^mmmmA i 4^^m-r 

SrMfiKL, I TO (^-fk-f i^v^e^A • ;^X) t?;fe5iiiMf 
me4 1 5Srj^^i-5. 

[01541 r©i:5}-bT. Ti!'7";^^-^ h y 

. [0 15 5] ^HMMtw^i-TFTfi. ^©#14i:L-C 

[0 15 6] 0iJXL»i, NT FT (N9=•-V^^^S©T F 
T) X. ^WlAi^ 2 0 0.^ 3 0 0 (cib2/Vs) , Sffid^ 7 5 

~ 9 0 (mV/dec) (Vd = 1 V) t o Mm&fi t. (^;JS#b 

8 0 (cin2/VsK 7 5 ~ 1 Q 0 (mV/dec) (Vp = 1 

[0.1 5 7] !|#»csffifi. tJ^*oig?ajKy i/y 3VTF 

T:SLXf^m.^V V = VTFTOfitlCitgJL-C> 1/2 

. [.0 15 81 -tUT, r©TFTf±^l!j'fflSilgcS:ISl 0 

MH z~^l 0 OMH 2 i:V^ofcii^6TBv^jiI)!itS•Ct> 

3. 3~5 VICjaV-'T, :y ^r^^i^U— tJ' U'</V-T?l G 
Hz, iyy h U-;<>fW-T?l O.OMH z (Dfjjf^^fi' 

ibi-,::iti()^X'%^. < . 

[0.1.5 9] ^fc, iiBUfci ^.^^MJiiS^fllitSr^ 
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[0 16 11 LA^L,' 5fi^<Dm»:'c# < ififr 

[0 16 2] ^:<JD — DtclM^^^/i'^^SrWS'J-t-Sfcii?) 

[0 16 3] L*>L. ±3*Lfc#M'i^S«5tSr#Lfc lo' 

[0 16 4] rtutt. £AT©J;5/j:*«*5g|H-efe5i: 
(1) ^+;^>'Wci3V^-C=¥^yT©^S!)-rs*-|S]»-tt^ 

(3) -5rV>«iif::T/V5 = !?ixSripJffl-e#5©-T?, ffi . 20 
[0 16 5] (1) (ioi/>Ttt. U^Tt^iJ: 

[0166] ±ig Lfc;^-?^- y ^'^^alJ^c^^^*?/i^^*ft:e1} so 
[0167] m±t£. nm^^^- V ^^i^mK^its, 

-gr, V'i'M6«tli!!®J?5fSr3 0 0Ai:UT; ^D!|^Sr- • 

[0 16 8] rtutt, ±xBbfc (1) ~ (3) };i^-ri 
[0 16 9] h^ii:^CD]KJ¥<^^T*(4/i< , ' ■ *o 

(1 7>'j5'T©^#) -C-t>oT. F;f;t»#ttSr#5 

[o 17 0] zfllt. ■!^mmm^^^mt£^^m^i^^^^± 

(o 1 7.1] *IIJfefiaj»::*5^^T, ie5t^MI«®:*s^,Jn$tt • 
4 0 l<^)m^g*n:;6smSi6<)t:i'lg;j«b, eil^tiSft^ilS- so 



18 

[0 17 2] ^O^m. ■(S-^-i^lgtilffl/^ffllilK^'l^llS'tt 
*»iP?>-f. iJ'tay^'MliSElSSrl 2. 5MH z t?iilf^$* 

[0173] mmm 2 ] *^i£^jf±. iftjafii 1 \^^-r 

[0 17 4] •t-''^*?*>, $^*^l coe^1iteii:]K±tc:«?i^f- 

Mm^m^-r^. ■ ■■■■■ ■■ 
[0 17 5] mmmmtm^wMi-i. mmmm(Dm:f7f^ 

[0 17 6] Jilj22@ai^(i; ^:0±®*fcttT®(-3£^-r 

[0177] immm 3 ] ^^mt^jtt, njisM 1 <om^ 

^-f-o. ......... . 

coy — -^11^4 0 2trJg:&Lfct>©-Cfc5;-:- • 

[0179] ;*:iiJS0!i(cij3v vTtt> mmmm 3 4 3 t 

ro>^-r hiSikjy-L-C.- 5&m<»flBlgi3 4 4LhJj:; ;y-^ 
iSSs y->^«®4 0 2 tisi-si;i'5^w h!^©«i?]i2i^*5 

v^^-Mzii 'om^mm^ixx\i'^^i- ^.^'Ym<D^^ 
ia«8tt, Pi-s tcis'tt y-;^iift t ttij>»f u-cs?»t 
fetuTWs. ' " -i • ■ ■ ■ ■■ ■ ■ ■ ■; : 
[0180] .{di*. mwmmm Z4A±.<d y.-;^i||tr ja 

1 5 tra-^tdJ; •) y-x^i»o«i|bSEijg*5?^^$ix, y 

n^m.^^x\,^^^ y-xi^oMtbsa^fi. m-soy 

[0 1 sa] y-^ilS. y-fMl*rov>Ttb03l«fbialU:: 
[0 18 2] t.<DXotm^}i-t^:itx^ Ti'7--c:f 
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[ 0 1 8.3 ] ^ CUKst^fl^] . ^J£««J 1 ~ 3 T? 

[ 0 1 8 4 1 i^fi;^ ^J' :^fi«cD»® h 7 ^^v^;;^ ^ o-y 

•10 1 8 51 . , •• ■ ■'■ 

I 0 1 8 6 1 *^0JW^5g^iSS«5«^ttv Wccmat 

ihb, ibf^itawi6]±^. ^ii^«*^r^T5^»{-*iv^-T: 

[0 18 71 ;*:W»iB*-CMS%Ufc|gegtt, SiiS, Sit 



^(3 

m^-ti<o:^-Qfj:<. ■ftfelcEL (a^u-^ ^D;^^;^^-fe>' 
[laswfa^^jiiftpji" • -V . ■'• • • 

[in 2 1 mkm^imxmi:.m-rmi':-\ 
[1213 1 ^M^ijwtfiiis^^-t-®.. 

; [^■§-«)tapji ■ " . 

I 0,1 [ 

102 

, 1 03! 

10 4 
1 0-5 
10 6 

10 7 mmmmm 

10 8 =3 V f ^ h 

1 0 9 _^ y— ;^aifi 

1: 1'-b- ^ ■K ^-^';: ' ■ 



1 ii:r 

1 1 2 mmmm^m 

1 1 3 2!^Mi2i» 
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tfrg?■a?.iia(p/J^feo>^^-§8^±. ifrgp.smiftiariigtc^.Bfe^ 

afr8F.E18&t£t±BfflK^.iiailg l-trMfife^ixfe 1 MH z Pi±g3 
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/ 

fife ^ ixfe K \.rmBhn?M y 'm.mh\:L ■ 

[ttjE*i-#>JSS«] 0 0 5 9 

[0 0 5 9] mi (b) tt, 01 (a) (DA-A' »f® 

mx-fes, lai (b) }cjov->-c:^-rj: 5tc:, mm±±A. 
[¥igg«rjE4] . 
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imiEm^mn^] 0 0 6 0 : 

[ffiiE^^ffir^K 

[ 0 0. 6 0 1 BEaiiiiMi»jBei^ 10 6 b<Dmm^m 

[^i3EM*«ai&] 006 1 

[0 0 6 1 ] B2ilSXJLl.tffiS«jiai^ 106 t c^)g^,^t::*j 
tS^cfciif^LV^ MftlieMl 0 6S:T/l'$ = 5'AT'« 
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